Fang Ren, Han Guo, Zhengzheng Guo, Yanling Jin, Hongji Duan, Penggang Ren, Ding-Xiang Yan Poly(ethylene) GNP 0.31 [4] Poly(propylene) GNP 0.1 [5] Poly(styrene) Funct. G-O 0.1 [6] Poly(vinylchloride) GNP 0.6 [7] Cellulose paper AgNW 0.0053 This work
We used TG analysis to clarify the weight ratio of AgNW in the as-prepared cellulose papers under different dip-coating cycles (0-10 cycles); the results are shown in Fig. S1 . The weight loss process can be divided into two processes. The slight weight loss below 300 oC is ascribed to the loss of absorbed water from the product. Then, a significant weight loss occurs between 300 o C and 500 o C, attributing to the pyrolysis of cellulose. The content of AgNW in AgNW/cellulose paper was calculated by the TGA data according to the formula (1). In addition, the AgNW area densitythe were evaluated by using eqs 2-4:
Where WAgNW is the weight ratio of AgNW, a and b represent the residual weight ratios of the neat cellulose paper and AgNW/cellulose paper after thermal degradation (800 o C), respectively. Mpaper is the weight of neat cellulose paper (26 mg), MAgNW is weight of AgNW,
Apaper is the surface area of the cellulose paper (22.86×10.16 mm 2 ). According to calculation, the mass loading of AgNW in the as-prepared cellulose papers is listed in Table 1 . The EMI SE values of neat cellulose paper are shown in Figure S2 . From Figure S2 , almost zero EMI SE indicates that neat cellulose paper has little electromagnetic shielding performance.
Fig. S2
The EMI SE properties of neat cellulose papers.
The EMI SE values of neat cellulose paper and the sample D-1 before and after hydrophobic modification are shown in Figure S3 . From Figure S3 , negligible variation on the EMI SE of neat cellulose paper ( Figure S3a ) and D-1 ( Figure S3b ) implies the ceramic coating has no effect on the EMI SE of the sample, thus it is concluded that the inorganic ceramic coating does not cause a decrease in conductivity. Similarly, in order to further comprehensively evaluate the EMI shielding durability of the H-AgNW/cellulose papers, EMI SE variation of the papers undergoing other ultrasonic and environmental tests were also investigated, and the corresponding results also displayed in Figure S4 . No obvious EMI SE degradation was observed for Dip-9 and the water in the bottle remained clear and transparent after ultrasonic treatment for 60 min ( Figure S4a ), indicating the mechanical robustness and fastness of the hydrophobic coating. Moreover, negligible variation in static CA over the mechanically perturbed surfaces implies the durability of the coating with environmental effects ( Figure S4b ). The indentation stiffness of the samples and the results is shown in Figure S5 . With the dip coating cycles increasing, indentation stiffness of the samples increased slightly, while a large increment was obtained for H-AgNW/cellulose papers. This may be ascribed to the excellent hardness of AgNW and inorganic hydrophobic layer as well as increment in thickness of the the composite papers. The stiffness test of the cellulose paper and and the H-AgNW/cellulose paper.
